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ZHAO Ning, LIU Dong, ZHAO Mengmeng, ZHANG Zhichen, XIANG Zaijin

( College of Chemical Engineering in China University of Petroleum( East China) , Qingdao 266580, China)

Abstract ; The effect of pyrolysis temperature, particle size, rotation speed on rotary pyrolysis characteristic and products dis-
tribution of low rank coal from northern Shaanxi was investigated in a rotary furnace reactor. It is found that the temperature
show significant influence on the yields of semicoke compared to particle size, rotation speed. With the increasing of tempera-
ture, the char yield decreases and the volatile of semicoke decreases significantly. And the tar yield increases first and then
decreases. Also, the volume fraction of H, increases while CH, decreases in pyrolysis gas. The tar yield increases up to
8.48% when theparticle size is 3-4 mm. It is concluded that the particle size present the effect to some extent on the distri-
bution and properties of semicoke and pyrolysis gas. Increasing the rotation speed is beneficial to the devolatilization, the
yield of tar and pyrolysis gas isincrease as well. The pulverization degree of low rank coal increases with the improvement of
the temperature, particle sizes and rotation speed. And the excessive rotation speed leads to high mechanical impurities con-
tent, which makes product properties worsen.
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Fig.1 Schematic diagram of rotary pyrolysis experimental system

1.2.2 ¥

ARG N, 83 30 e 9 T 1R 5 ) 2R A (] A A
il S g AR B (1000 mL/min) |, SR 152
BFi 7R N, Jidd, SCORET, FRHC 120 o BEFE CRLAR R

0.5 ~6 mm) FCA %S SIS 7 S LA 3 A 3
SR N, 10 min Ji7, FF S RN A E % 2 46 (1A%
N1 ~8 v/min) , Lk 10 °C/min 19 THE R T 5 7
BLLE (500 ~750 °C, [E]F@ A 50 °C) H-ARHF 30 min,



%43 %K %34 A

T4 B AGARE- I8 B = 5 kR 4 - 169 -

PSR U 3 2 T 2 ¥4 5 4 R 2 WO % 958 A At
R, AR M PSS A TN B SO P A T IR A, AN
AT BRI R 2R 2 T R AR T AR RS
SRR I S S R R ) AR R R
JEHSM GRS MR A R, LIRSS s, IR
R Ag2 e B 0 A8 RE AR v A R 3 FH DI R = 0 3 14%
JBLRERR , phye R B A ORI R B L& It
PRV SO A TR G, FIIE e 28 AR 2 KB
SN BE S BT 40 °CHEAE BR LR A TN, FR A
BT, PR B R R RR A R T A3 I
B RAET TR TR . R H BT 1521 £ 247 0
A3 AR /NTIEURL AN 0.5 mm R4 90 Bl 4 UK 5
PR A, AR ER 3 K, LIRIE
S R O B RIORS
1.2.3  ZFHaHr

FIFIEE Agilent 7890A H 4L 7% 18 43 #r 45 i 13
P2, M £ E Agilent 7890B-5977B % GC-MS <A
T BRI AU BT AR A R, I SEE Agi-
lent GC 7890A S AH (35 AUk M P AR & 40 53, o7
Brir €O . CO, H, .CH, } C,-C, % ; #4E <N,
PRI €8 TSR 9 25 SRR B B0 5 4%
203 B SEBR AR AR DT 350 1R 25 SR A 43 1 77
FIFEE Elementar JGZ 47 #74% ( Various EL cube)
SIHTEEIH A FE R T R AR,

2 HROW

2.1 HRFRERNRME

TEERERIAE A 1 ~3 mm ZHH N 1000 mL/
min JHEHE K 10 °C/min . [BIFEH 28 2 +/min fF
TELEFE] R 30 min MAEE T, 20 5125 5208 XK B
SRR () R
21,1 FAEIREST R E A 4 A 0GR

A TR oAV B A9 O L 2 A 7= ) 7= SR B 5 )
FLAEINE 2 fras, mE 2 aFLAE 500 ~750 °C A,
B PR T A VLR P2 300 i, 4 45
g %) 553 B DT 2R L K /N3~ N e I s, 6 Y R AL fi
A FERIEIN T AE 700 °C B AR S Rk B R KM
8.49% , Wtk 4 BRI AR 77 1Y 87. 3% ; S 7R
PR £ R A N A TR IR
700 CJa M= R IF G TR T IHREE N 10
C/min AYELME AR R AIMERINAIRE R T &
B K43, FBORE X0 R i A R
R RAL B/ N =05 0. 31% , IR 2GR
PRIy WOMT A | I LA 2 10 7= SR B 3R E (10 4

I TR, B 78. 85% [ AR 2 70. 68% ; # <™ %
Lo PR B i AR Ak R B SR R
TR T R, 7.97% BN 15.85%
X 10 A A A o = R P AR ) R SR Ak
FEI ARV 5 A 1 5 I o 08 [l 2 B e it A v 99 S
FF= Py h Iy e 2 i AR 28, S B0 A5 £ 1 AL
BT Er i B, AR R Y 2% AR AR
i o R R A 2R TR R T AN R R AR AE Y 4
TR B R A o 8 v [ A AT S | A8 A0 2 1
T TV 1) A /)N B A FIRE IR A 5 A3 2 F i KC J J0 Vi
eSS AR T 22 AR ERMERS 2 H AT C A R
PR T2 T I B SR Km0 AR A iR
FIT M Y AR BIF 5T, B K 1 P2 AR LA A 4R
53R B MR ER R

80r

—o— Y4
—A— HER

Ly T

500 550 600 650 700 750
AR/ C

B2 HARIERERE YRR
Fig.2 Effect of temperature on yields of

AR/ %
S &

pyrolysis products

2.1.2 SRR XA H Rl

SR T X AT B A R R A AR 2L 4 1) s e L
WNE 3 FiR . AR ES 4L53 0 A A5 IR B I e
TEBERI R AR A TEIRE R R S A E BEA
FREL kS R DTONEE S R A S H, ORIE AR OS
Tl st it A 46 B I, CO Fl CO, 50 3L A
TR K, C,H, SRR eI =) 2 h e
LM EE | I A e aE SR PRI = A
3 A1, CH, \H, .CO & CO, AR B 5 1E Bu it i 7 v
) FESEY . MR H 500 °C Fm F 750 C
iF,H, 1 CO P FTLE, CH, . CO, K C,H, /=R
B H, IR Boh 17, 52% B3 54.2% , CO
AR B 11.26% 35N E) 13. 13% , IR B #4
fiff S BRI AN TR T A R H, LCO A5/
SRR, CH, .CO, & C,H, RTS8y
WIH 38.34% . 14.87% .7.69% U8 /b ¥ 20.45% .
7.03% 2.32% ., RBEIRIRIAE P CH, %
HTRB A AR SR, CO, FZ AR R



- 170 - ¥ E & WK S

FI(BARAFER)

2019 6 A

MBI, BRI CO, 76 B R A1 T RAE R R R
I, A5 CO ik b N, K AR =R R I,

A/
500
550
600
650
700

H, CH, co Co
) akibiy

B3 AEEENHRESAEASINEIE
Fig.3 Effect of temperature on pyrolysis

gas composition

=A, [V, &8,

100
90|
=
| 80
g
201
HE
101
0
500 550 600 650 700 750
wE/C
(a) k5 HT

2.1.3 AR EF RN TR

AN () A L AT B AV e A £ 1 Tl 4
MrAocR A an & 4 Fros, 45 R FRW, B R
FE R T SRR RE B IR, P £ A4 R A3 B el b
Ry RS s  EDAER == ) || W 1 0 2§ R
JEFH T C E i R H S M H/C R
RAIRTA S (W TS S P N T i ey 2 N )
e IFRIRE TE S, CO L CO, H,0 S A4 & A
YIRRE  SECEET 0 TRBEZ 2RI TR,
TN JCER DR A o T HAWAE & o B ila %, &
FoPEh A SRR, FEES FREALT
0.28% ~0.31% , Ut FAfA IR 0 2 e B & B2 52
AR, 650 CZJ5 S & mgA 354 HL5 i
PEW P 5 ) R BR A A 5

100y
o -//
- 901
;R 854 #—C,, —oHy,, ——Ng, —vS5,;
K 3
i
o 2r
1t A A A A "
0 Y Y Y Y y— 7Y
500 550 600 650 700 750
HwE/C
(b) LR AT

B4 BENMBEETLSHMITESTHZMm

Fig.4 Effect of temperature on proximate and ultimate analyses of semicoke
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